During a study of the hermit crabs from central Western Australia, two species of Diogenes Dana, 1851, were encountered that had previously been reported in Australian waters only from Queensland, the Northern Territory, and northwestern Western Australia. Although identifiable from the diagnostic characters provided by Morgan and Forest (1991) in the original descriptions, in other attributes, there appeared to be substantial overlap between the two. Both species, Diogenes setocristatus Forest, 1991, and D. stenops Morgan and Forest, 1991 , had been assigned by the authors to the ''Troglopagurus group of Diogenes.'' Diogenes stenops had previously been identified by Morgan (1987) as Diogenes jousseaumei (Bouvier, 1897) , and a similar report of the latter species had been made much earlier from other localities in Queensland by Grant and McCulloch (1906) as Troglopagurus jousseaumei. In following the recommendation of Morgan and Forest (1991: 676) that an effort be made to substantiate the records of D. jousseaumei (originally described in Troglopagurus), the need for a review of the entire ''Troglopagurus group'' became apparent.
When Henderson (1893) established the genus Troglopagurus Henderson, 1893, it would appear that he did not observe the very reduced intercalary rostral process of the type species, T. manaarensis Henderson, 1893 . He made no mention of such a process either in his generic diagnosis or in his species description. Instead, he related Troglopagurus to Dardanus Paul 'son, 1875 (as Pagurus Fabricius, 1775 , Paguristes Dana, 1851, and because of its presumably similar habitat, viz. cavities in coral, Gryllopagurus Zietz, 1888 (¼ Cancellus H. Milne Edwards, 1836 . It was Bouvier (1897) who, at the time he described a new species from the Gulf of Aden and assigned it to Troglopagurus, recognized the much closer affinity of Troglopagurus to Diogenes. Nobili (1903 added two additional species to the genus, T. jubatus Nobili, 1903, and T. persicus Nobili, 1905 . Although believed that his new species from the west coast of Africa, Diogenes mercatoris Forest, 1952 , bridged the gap between Diogenes and Troglopagurus, he had not, at that time, seen T. manaarensis or T. jubatus. Therefore, he transferred T. jousseaumei and T. persicus to Diogenes, but retained Troglopagurus for the former two species. After subsequently examining a syntype of T. manaarensis, Forest (1955) placed the genus Troglopagurus in synonymy with Diogenes. Nonetheless, Henderson's genus was still recognized by Gordan (1956) , Lewinsohn (1969) , Nayak (1981) , Nayak and Kakati (1982) , and Thomas (1989) . Although Gordan's (1956) account was simply a compilation extracted from the existing literature and may have been in press at the time of Forest's (1955) synonymy, Lewinsohn (1969: 52) openly disagreed with transfer of T. jousseaumei to Diogenes. Lewinsohn (1969) was not convinced that the reduced structure between the bases of the ocular acicles of a specimen he identified as T. jousseaumei corresponded to the intercalary process known in species of Diogenes. None of the Indian authors explained their continued use of Troglopagurus.
It is not the purpose of the present review to consider the merits of the presumed monophyly of Diogenes proposed by Forest (1955) , but rather to reexamine the reports of D. jousseaumei by various authors and to attempt to ascertain the validity of the six species assigned by Morgan and Forest (1991: 670) to their ''Troglopagurus group of Diogenes'' or the eight species attributed to the ''complexe jousseaumei'' by Rahayu and Forest (1995: 401) . In addition to the four species originally described in Troglopagurus, Morgan and Forest's grouping (1991) included their new species, D. setocristatus and D. stenops, whereas Rahayu and Forest (1995) excluded D. persicus, but added D. mercatoris, D. crosnieri Dechancé, 1964, and D. platyops Rahayu and Forest, 1995 . The Troglopagurus group presumably includes those taxa identified as species of Diogenes that are characterized as having the intercalary rostral process markedly reduced, vestigial or absent, and the ambulatory legs usually with an abundance of setae, at least marginally.
Historical Background
As previously indicated, Henderson (1893) established Troglopagurus for T. manaarensis, a species he described from Tuticorin and Muttuwartu Par in the Gulf of Manaar situated between India and Sri Lanka (formerly Ceylon). Henderson's (1893) description was moderately detailed; however, only the specified six spines on the margin of the ocular acicle and the short, broad antennal acicle were viewed as diagnostic by subsequent early authors (i.e., Bouvier, 1897; Nobili, 1903; Alcock, 1905) . Alcock (1905) presented a key to the three then described species, citing truncate antennal acicles and ocular acicles with spines over the entire anterior margins as the characters by which T. manaarensis could be distinguished from T. jousseaumei and T. jubatus, despite admitting no personal knowledge of Henderson's (1893) taxon. Henderson had not specifically described the relative positions of the six spines on the margins of the ocular acicles, or the antennal acicles as being truncate, so it must be presumed that Alcock (1905) gleaned those impressions from Henderson's (1893: pl. 39, fig. 9 ) illustration. Although the syntypes of T. manaarensis had been collected from Indian waters, Alcock (1905: 75, pl. 5, fig. 6 ) described in detail and illustrated a species as T. jousseaumei from specimens collected in both Indian waters and the Persian Gulf. In his account, Alcock, quoting Henderson (1893) , stated that D. manaarensis occupied minute cavities in coral, while the species he ascribed to D. jousseaumei (both as Troglopagurus) occupied broadmouthed shells, which in many cases were far too big (relative to the size of the animal) to be portable. Southwell (1906) reported two specimens of T. manaarensis and five of T. jousseaumei from shallow waters of the Gulf of Manaar, the former from coral reefs and the latter from pearl banks. Troglopagurus manaarensis was not collected again until the discovery of it on the Kanara coast of India by Nayak (1981) , who reported that his specimens of differing sizes occupied large and old shells, often encrusted with algae and weeds. Thomas (1989) also recorded T. manaarensis from Pudumadam, in the Gulf of Manaar, noting that his specimen had been found in a wide-mouthed Murex shell.
Originally described from the Gulf of Aden by Bouvier (1897), Troglopagurus jousseaumei, was reported from the Red Sea by Nobili (1903 Nobili ( , 1906a and Lewinsohn (1969) , the Persian Gulf by Alcock (1905) , and the Gulf of Oman by Thompson (1943) . The first report of T. jousseaumei from Australian waters was that of Grant and McCulloch (1906) , and they indicated that their identification was based on Alcock's (1905) description and illustration. Other records of D. jousseaumei include Tirmizi and Siddiqui's (1981) from Pakistan, Morgan's (1987) from northern Australia, and Haig and Ball's (1988) from the Arafura Sea of Indonesia.
The remaining two species assigned to Troglopagurus, prior to Forest's (1955) synonymization, were T. jubatus described from Singapore and T. persicus from the Persian Gulf. The former species was based on five specimens, the latter on one small female. Diogenes jubatus was redescribed by Lemaitre and Ng (1996) when an additional specimen was discovered, again in Singapore. Rahayu (1996) extended the range of that species to Peninsular Malaysia. The only record of D. persicus since its original description is that of Siddiqui et al. (2004) ; however, Rahayu and Forest (1995: 401) reexamined the holotype and concluded that D. persicus could not be included in their ''complexe jousseaumei'', because, among other characters, the intercalary rostral process was too large to be considered reduced, and the antennal acicle was triangular rather than truncate.
Of the more recent additions to the ''Troglopagurus group'', Diogenes mercatoris was redescribed and illustrated by Forest (1955) , but still from the syntypes collected at the Iles de Los off the west coast of Africa . Although it has not formally been reported again, it has been collected in Senegalese waters (R. Cleva, pers. comm.). In contrast, Diogenes crosnieri, recovered from cavities in coral in Nosy-Bé, Madagascar, is based only on the two specimens in the type series and has not been recorded since the original description of Dechancé (1964) . Prior to the descriptions of D. setocristatus and D. stenops from the Northwest Territory and Western Australia by Morgan and Forest (1991) , Morgan (1987) had reported these latter two taxa as Diogenes sp. A and Diogenes jousseaumei, respectively. Whereas, the only additional account of D. setocristatus was the literature report of Davie (2002), D. stenops was recorded from Singapore by Rahayu (1996) . McLaughlin and Clark (1997) considered that the Diogenes senex of , from Pulau Bidan, Penang, Malaysia, similarly represented D. stenops. Rahayu and Komai (2000) also found D. stenops in Thailand and Rahayu and Hortle (2002) documented its occurrence in Indonesia. The last species to be added to the ''Troglopagurus group'' was D. platyops, described by Rahayu and Forest (1995) on the basis of three female specimens collected from north of Jakarta, Indonesia. Diogenes platyops was subsequently reported from Singapore by Rahayu (1996) .
MATERIALS AND METHODS
obtained by measuring the total length of the ultimate peduncular segment (cf. Powar, 1969) on the lateral face of the left peduncle, including the cornea; the corneal diameter represented the maximum corneal width in dorsal view; the ratio of the intercalary rostral process to the ocular acicular margin was estimated by the distance the process reached on the inner margin of the acicle (including the acicular spines); maximum lengths of the dactyl and propodus of the left second pereopod were obtained by measuring the dorsolateral lengths of these segments (excluding the dactylar claw). Although measurements of shield length were rounded to a tenth of a millimeter, calculated ratios were carried to the second decimal place for diagnostic clarity. Setal density is not quantitatively measurable, and the impression of setal density is strongly influenced by the amount of debris caught in the finely pinnate setae. None of the specimens were subjected to ultrasound washing; however, efforts were made to remove some of the debris by brushing the setae with a fine paint brush before estimating the actual density. Because the original descriptions, for the most part, were brief or based on very few specimens, detailed diagnoses of all currently recognized species are presented, together with comparative illustrations of shields and cephalic appendages, anterior lobes of the sternite of the third pereopods, and telsons. The supplemental material of Diogenes mercatoris, reported herein for the first time, made it possible to present a redescription of this species, previously known only from a single small male and two even smaller females, one of which was described as mutilated (Forest, 1952: 2) . The description of D. persicus presented by Siddiqui et al. (2004) was based on two Pakistani specimens. The supplemental diagnosis presented here represents the morphological variations found among the holotype, the two Pakistani specimens and the specimens from the Gulf of Oman incorrectly attributed to D. jousseaumei by Thompson (1943) .
RESULTS

Type and Supplemental Materials
Diogenes manaarensis (Henderson, 1893) Type Material Examined.-Lectotype (herein designated), ovigerous female (sl ¼ 3.5 mm), India, Gulf of Manaar, Muttuwartu Par (NHM 1894.7.21.5).
Remarks.-The apparently only remaining syntype of T. manaarensis in the collections of The Natural History Museum agrees reasonably well with Henderson's (1893: pl. 39, figs. 9-11) rather diagrammatic illustrations, and the overall body length and length of the second pereopods approximate the measurements given by Henderson for his largest ovigerous female. Contrary to Alcock's (1905: 75) interpretation, the spines of the ocular acicles of the specimen now designated as the lectotype do not extend the full lengths of the margins. Neither are the antennal acicles marginally truncate (see Fig. 1a ). Southwell's (1906) record of D. manaarensis (as Troglopagurus) could not be verified, but because his material was from the type locality, it is probably accurate. The species identified by Nayak (1981) and Nayak and Kakati (1982) as T. manaarensis agrees with the lectotype, not only in the shape of the antennal acicle (Nayak, 1981: fig. 1c ) but also in the general proportions of the second pereopods and the shape and armature of the telson (ibid., figs. 1a, c). The spines of the ocular acicles of the lectotype are stronger and extend slightly further down margins than do those illustrated by Nayak (ibid., fig. 1b ), and no auxiliary spines are present on the acicular surfaces of the lectotype. The third pereopods are now missing from the lectotype, and Nayak (1981) did not describe the setation of the third pereopods of his specimens. However, Nayak provided notes on the living color of D. manaarensis (still as Troglopagurus), which included the carapace being brick red and the ocular peduncles being light orange. He added that color faded rapidly in preservative.
Thomas ' (1989) record of T. manaarensis from Pudumadam, Gulf of Manaar, is more difficult to verify because of the brevity and general nature of his description. Thomas reported that the ocular acicles of his single male had spines ''throughout anterior margin'', although his illustration (Thomas, 1989: fig. 2j ) shows spination extending approximately 0.75 of the margins. However, he did describe the ambulatory legs as having moderately pubescent segments and illustrated (ibid., fig. 2l ) the left third pereopod as having dorsal and ventral fringes of setae on the dactyl and propodus, denser dorsally than ventrally. As non-exegetic as his illustrations are, the shapes of the ocular and antennal acicles and the relative proportions of the segments of the cephalic and ambulatory appendages, make his account reasonably credible. Other Material Examined.-1 male (sl ¼ 3.9 mm), Red Sea, collector M. Jousseaume (MNHN-Pg 1367); 1 male (sl ¼ 8.2 mm), Gulf of Suez, 298059N, 328589E, 59-60 m, 11 December 1972 (ZMTAU); 1 male (sl ¼ 1.4 mm), 1 female (sl ¼ 1.7 mm), 1 ovigerous female (sl ¼ 2.3 mm), ''Alpha Helix '' station 11, 10827.59S, 36847.09E, 17 March 1975 (AM P37736); 1 male (sl ¼ 3.5 mm), Port Curtis, Queensland, 13 m (AM 5627); 3 females (sl ¼ 2.3-3.8 mm) (AM 5731), 1 male (sl ¼ 3.7 mm), Mast Head Island (AM 5630).
Remarks.-Of the reports of D. jousseaumei cited in the historical review above, only the specimens mentioned by Alcock (1905) , Southwell (1906) , and Lewinsohn (1969) have not been reexamined; however, a large male subsequently collected in the Gulf of Suez and identified by Lewinsohn as D. jousseaumei has been verified. Of the former two records, it is probable that both represent D. manaarensis rather than D. jousseaumei. Grant and McCulloch (1906) , although basing their identification on Alcock's (1905) description and illustration, correctly identified their species as D. jousseaumei (as Troglopagurus), but like Southwell (1906) used Alcock's 1905 incorrect spelling, jousseaumii. Thompson (1943) provided no information on his specimens, but from his limited reported range (Persian Gulf, west coast of India and the new record of the Gulf of Oman), it is apparent that his identifications too were based exclusively on Alcock's (1905) account, but with the correct spelling of the specific name. Thompson's (1943) specimens (NHM 1952.6.19.30-39) have been reexamined and found to represent D. persicus rather than D. jousseaumei. Haig and Ball (1988) recorded D. jousseaumei from the Arafura Sea, and provided notes on coloration of the species from live specimens. Of particular note was the described brown stripe on the dorsal surface of each ocular peduncle that agreed with the colored stripe mentioned by Bouvier (1897) in his original description. Haig and Ball (1988) also indicated that their specimens exhibited some variations from the accounts of Bouvier (1897) and Alcock (1905) , including development of the intercalary rostral process and lack of deflection of the fixed finger of the left chela. Just one lot of Haig and Ball's (1988) material from the ''Alpha Helix'' expedition has been reviewed, but it, together with the color notes provided by the authors, verifies the accuracy of their identifications. Morgan and Forest (1991) fig. 6 ) and fig. 15 ). Subsequently, MNHN-Pg 1366 was relocated, and it has now been examined. The label accompanying that specimen states that it is the ''type illustrated.'' However, an original handwritten label, presumably by Bouvier, in MNHN-Pg 1368 specified ''Type'', and it was from that lot that Siddiqui et al. (2004) selected the lectotype. Undoubtedly the label accompanying MNHN-Pg 1366 was meant to indicate that it was the specimen illustrated by and/or by Morgan and Forest (1991) . If it is also designative of the specimen figured by Bouvier (1897: fig. 6 ), the chelipeds have been almost entirely denuded since his illustration was made.
Diogenes jubatus (Nobili, 1903)
Type Material.-Lectotype female (sl ¼ 4.6 mm), Singapore [MZUT Cr 1485 (ex 1645)]; not seen but information provided by Lemaitre and Ng (1996) . Paralectotypes, 4 males (sl ¼ 2.1-4.5 mm), same data as lectotype [MZUT Cr 1485 (ex 1645)]; not seen but information provided by Lemaitre and Ng (1996) (NHM 1905.10.21.63 ).
Remarks.-The specimen from Malacca collected by Bedford and Lanchester sometime during the seven-month period in 1899-1900 when the pair were collecting in the Strait Settlements (Singapore and Malacca) (cf. Ingle, 1991) , was identified by Lanchester as Calcinus sp. It was examined many years later by J. Forest during a visit to the Natural History Museum, and the identification was corrected to Troglopagurus sp. at that time. Lemaitre and Ng (1996) provided a detailed redescription of D. jubatus and discussed the characters by which earlier authors (Alcock, 1905; Nobili, 1906a; Morgan and Forest, 1991) had distinguished D. jubatus from D. manaarensis. Lemaitre and Ng (1996) illustrated the variation in certain diagnostic characters that they observed in the type series and their more recently collected specimen, and pointed to the difficulty an investigator could have in differentiating ''truncate'' from ''not truncate'' antennal acicles. Additionally, they provided the first account of the living coloration of this species.
Like the large male reported by Lemaitre and Ng (1996) , the Singaporean male examined in this study has longer and distinctly more slender ocular peduncles than the male paratype illustrated by Lemaitre and Ng (1996: fig. 1c) ; however, the antennal acicles (Fig. 4a) Tirmizi and Siddiqui (1981) ]; 1 male (sl ¼ 3.0 mm), Pacha, Pakistan (MRCRC ANOM 257).
Remarks.-Nobili's (1905) initial description of D. persicus (as Troglopagurus) was brief, and while he described its most pertinent characters, he gave no comparative information other than to say that it resembled D. manaarensis (as Troglopagurus). The quite small holotype is now missing all of the thoracic appendages except the detached right second pereopod and chelipeds; however, Nobili (1906a) , in his subsequent description of D. persicus provided considerable information on characters that he believed set this species apart from D. manaarensis, D. jousseaumei, and D. jubatus (all as Troglopagurus). Nobili had personal knowledge of D. jousseaumei and D. jubatus, but only the information provided by Henderson (1893) and Alcock (1905) for D. manaarensis. Characters that Nobili (1906a) believed were diagnostic for D. persicus included: 1) anterior margins of the shield laterad of the lateral projections that were armed with eight small denticles; 2) five or six spines of each ocular acicle that were clustered near the apex, with the terminal two much larger than the others; 3) antennular peduncles that overreached the ocular peduncles by only about half the lengths of the ultimate segments, a character shared with D. manaarensis, but not with D. jousseaumei or D. jubatus; 4) longer antennal acicles that reached nearly to the distal thirds of the fourth peduncular segments, a character quite different from D. manaarensis; 5) long setae of the antennal flagella that were inserted on all sides of the individual articles, as they were in D. jousseaumei, but not in D. jubatus; 6) setae on the ambulatory legs that, although long, were scattered and did not conceal the integument, whereas they were dense and masked the ornamentation of the legs in D. jousseaumei and D. jubatus; 7) dactyls of the ambulatory legs that were shorter than the propodi, in contrast to being much longer in D. jousseaumei and D. jubatus.
As indicated under the material examined of D. jousseaumei, the specimens identified as Bouvier's (1897) species by Thompson (1943) actually represent D. persicus. Tirmizi and Siddiqui (1981) identified a large specimen that was provided with only a very rudimentary intercalary rostral process as Diogenes jousseaumei, because it corresponded reasonably well with the differential diagnosis provided by Bouvier (1897) for his species. However, Bouvier had pointed out only those characters that he thought set his new species apart from Henderson's (1893) description of D. manaarensis. After being provided information on the syntypes of D. jousseaumei, Siddiqui and Kazmi (2003) concluded that the Pakistani specimen was not correctly identified as Bouvier's (1897) As noted previously, following their reexamination of the holotype, Rahayu and Forest (1995) concluded that D. persicus should not be included in their ''complexe jousseaumei.'' In addition to the lack of typically long, dense setae, these authors also observed that the lobes of the telson were short and subequal; the intercalary rostral process was ovate rather than acute and reached to the midpoint of the ocular acicles; and the antennal acicles were triangular and reached the distal thirds of the fourth peduncular segments. In the character analysis that follows, it can be seen that the differences documented by Rahayu and Forest (1995) are size-related and within the range of variation exhibited by other species of the Troglopagurus group. Diogenes persicus most certainly should be considered part of this species-group.
Attention is directed to the differentiating character, spines on the branchiostegites, of D. persicus noted by Siddiqui et al. (2004) . Contrary to those authors interpretation, the small denticles that Nobili (1905 Nobili ( , 1906a referred to were on the anterior margins of the shield, not the branchiostegites. However, in all the specimens of this taxon examined, including the holotype, each branchiostegial dorsal margin is armed with a row of small to moderately prominent spines.
Diogenes mercatoris Forest, 1952
Type Material Examined.-Lectotype (herein designated), male (sl ¼ 2.6 mm), Iles de Los, Guinea, 19-12 m, 1 December 1936 (MNHN-Pg 7137).
Other Material Examined.-7 males (sl ¼ 2.3-3.6 mm), 3 females (sl ¼ 2.8-3.6 mm), ''Gérard Tréca'' station 48, between Kassa and Tamara, Senegal, 13 March 1953 (MNHN-Pg 4789 part); 11 males (sl ¼ 1.7-3.7 mm), 3 females (sl ¼ 3.0-3.5 mm), 1 ovigerous female (sl ¼ 2.7 mm), ''Gérard Tréca'' station 56, between Tamara and Ile de Corail, 16 March 1953 (MNHN-Pg 4789 part).
Remarks.-Although three syntypes were reported by in his original description, and again in his subsequent redescription (Forest, 1955) , only one syntype could now be located in the collections of the Muséum national d'Histoire naturelle (R. Cleva, pers. comm.). However, a number of specimens of this taxon have since been collected and are included herein.
The specimens from ''Gérard Tréca'' station 56 were in generally poor condition. Only one female had the left cheliped still attached. Of the remaining 14 specimens, only 13 left chelipeds were found, all clearly identifiable as D. mercatoris. However, one of the larger males (sl ¼ 3.5 mm) differed from the others in having a much more elongate intercalary rostral process, shorter ocular peduncles with broader corneas, more numerous spines on the antennal acicles, a left second pereopodal dactyl that was 1.51 times the length of the propodus; sparse setation on the left third pereopod, and a prominently asymmetrical telson. It is certainly conceivable that this specimen represents the extremes in variability in D. mercatoris. However, with one left cheliped unaccounted for, it is equally as possible that this is actually a specimen of D. ovatus Miers, 1881, a species also known to occur in Senegalese waters. This specimen has been omitted from consideration in this study. Morgan and Forest (1991) , when discussing the variability of pleopodal endopod development in males of D. setocristatus and D. stenops, also noted that in the only known male of D. mercatoris, had reported that all four pleopods were biramous, with the endopod about 0.35 the length of the exopod. Among the numerous males now known, variation such as that reported by Morgan and Forest (1991) for the former two species has been documented. Rahayu and Forest (1995) included D. mercatoris in their Troglopagurus group without comment. However, description and illustration, confirmed by examination of the herein designated lectotype and supplemental material, show that this species exhibits several of the characters that Rahayu and Forest (1995) cited as reasons for excluding D. persicus. For example, the intercalary rostral process in D. mercatoris may be obsolete or reach more than half the distance to the apex of the innermost acicular spine; the antennal acicles may be simply triangular and reach nearly to the distal thirds of the fourth peduncular segments or may have a prominently produced outermost simple or bifid spine; the telson usually lacks a definitive median cleft, and the often indistinguishable posterior lobes may be equal, only weakly asymmetrical, or occasionally more distinctly asymmetrical. Only in the density of the setation on the chelipeds and ambulatory legs does D. mercatoris conform to Rahayu and Forest's interpretation of the ''Troglopagurus group''; however, when the debris is removed, these setae are frequently considerably less dense than those of some other species of the group. Most commonly, the setation of the left second pereopod is no less dense than that of the third. Nonetheless, the variation exhibited by D. mercatoris, like that of D. persicus, confirms the accuracy of proposition.
Diogenes crosnieri Dechancé, 1964
Type Material Examined.-Holotype female (sl ¼ 2.3 mm), Nosy-Bé, Madagascar, 10 m, January 1962, collector A. Crosnier (MNHN-Pg 1396). Paratype female (sl ¼ 1.8 mm), same data as holotype (MNHN-Pg 1397).
Remarks.-Both the holotype and the paratype are very small, and neither is in good condition. The integument of the chelipeds of the holotype is soft and these appendages are damaged. In contrast, the chelipeds of the paratype are in good condition, but the shield and cephalic appendages are not. No additional material of this species has been available for examination.
As with D. mercatoris, Rahayu and Forest (1995) included D. crosnieri in the ''Troglopagurus group'' without comment. And like D. mercatoris, D. crosnieri exhibits the same characters that caused Rahayu and Forest (1995) to exclude D. persicus from the group. The intercalary rostral processes of the holotype and paratype of D. crosnieri reach beyond midlength of the ocular acicles; the antennal acicles reach to midlength or the distal third of the fourth peduncular segments; the lobes of the telson are symmetrical, and the setation on the ambulatory legs does not mask the integument. Remarks.-Using Morgan and Forest's (1991) criterion of setal fringes on the dactyl and propodus of the left third pereopod for identification of the Dampier material, seven specimens of D. setocristatus were recognized. However, one specimen thus assigned, while having the dorsal and ventral dense fringes, also had a dense row of setae in the midline of the lateral face of the dactyl, similar to that of the paratype of D. setocristatus from Orontes Reef. Nevertheless, all seven Dampier specimens had the thin line of color medially on the dorsal surface of each ocular peduncle characteristic of D. jousseaumei and D. stenops.
In addition to setation, Morgan and Forest (1991) cited differences in the spination of the ocular acicles as a diagnostic character for separating D. setocristatus from D. stenops. However, in the species descriptions by Morgan and Forest, the ocular acicles were said to have four to five spines in D. setocristatus and three to five in D. stenops. It is probable that the authors were thinking actually about the differences in the spines of the antennal acicles, which reportedly were only three or four in D. stenops, but six to eight in D. setocristatus. Remarks.-As previously indicated, Morgan and Forest (1991) distinguished D. stenops from D. setocristatus primarily by the setation of the dactyl and propodus of the left third pereopod, i.e., with setae densely scattered over the dorsal, lateral and ventral surfaces in D. stenops, but forming dense dorsal and ventral fringes in D. setocristatus, leaving the lateral faces of these segments without setae and appearing somewhat flattened. Using that criterion, two specimens of D. stenops were identified in the Dampier Expeditions collections and 19 from the CSIRO station north of Point Hedland. Both Dampier specimens had the dorsal stripe of color on each ocular peduncle typical of the species. No color remained in any of the CSIRO specimens; however, the ocular peduncles of each specimen showed the dorsal areas of calcification illustrated by Morgan and Forest (1991: fig. 7 ) for D. setocristatus.
McLaughlin and Clark (1997) reexamined specimen identified as Diogenes senex from Pulau Bidan, Penang, Malaysia, and three specimens similarly identified from Singapore. McLaughlin and Clark (1997) assigned Malaysian specimen to D. stenops and the Singaporean specimens to their new species, D. inglei McLaughlin and Clark, 1997. Their identification of the Penang specimen as D. stenops was based on a comparison of it with four of the paratypes of D. stenops. The authors' diagnosis and remarks clearly showed that they, like previous carcinologists, based their evaluation on the typical characters of ocular and antennular peduncle length, spination of the left third pereopod, and setation, particularly of the cheliped; however, they observed a similarity in the shape and armature of the ocular acicles between their specimen and Morgan and Forest's (1991: fig. 11b ) illustration of D. jousseaumei. Their color description was based not on any residual color in specimen, but rather color reported by Morgan and Forest (1991) . McLaughlin and Clark (1997) also noted the reports of the occurrence of both D. jubatus and D. stenops in Singaporean waters, but believed that the redescription of D. jubatus by Lemaitre and Ng (1996) , particularly their information of coloration in life, clearly demonstrated the distinctiveness of the two species. specimen from Penang has not been available for reexamination, but the specimens identified by Rahayu (1996) Remarks. -Rahayu and Forest (1995) reexamined the apparently only remaining syntype of D. manaarensis, an ovigerous female, depilated and missing the third pereopods, and provided some comparative information they thought distinguished Henderson's species from their own D. platyops. The characters included the corneal diameter of D. manaarensis that was approximately 0.20 of the peduncular length, the antennular peduncles that overreached the ocular peduncles by only 0.50 the length of the ultimate segment; the antennal acicles that were very short and provided with five spines on each anterior margin; and the left cheliped that was armed with stronger but fewer spines than seen in D. platyops. Attributes that Rahayu and Forest (1991) thought allied D. platyops with D. manaarensis included ocular peduncles that did not exceed 0.65 of the length of the anterior margin of the shield; antennal peduncles that considerably overreached the ocular peduncles; and dactyls of the ambulatory legs that were approximately as long as the propodi. These authors also pointed to similarities between D. platyops and D. setocristatus, but distinguished the two taxa by the longer ambulatory dactyls and ocular peduncles of the latter species. Rahayu (1996) reported the occurrence of D. platyops in Singapore, and provided a brief description of the coloration of this species in preservative that included the ocular peduncles being cream with red patches proximally. Those specimens have been reexamined.
Character Analysis
Most of the nine species assigned to the ''Troglopagurus group'' were described from very few individuals. Although Henderson (1893) indicated that he had about 30 specimens of D. manaarensis (as Troglopagurus) when he described this species, most were said to be small, and it is probable that Henderson based his description on the largest female, which appears to be the only specimen now remaining in the collections of The Natural History Museum. Whether Bouvier (1897) considered the attributes of all of the nine available syntypes of Troglopagurus jousseaumei or only the specimen that he illustrated (Bouvier, 1897: fig. 9 ) is not certain; however, several had not been cleaned of the debris on the setae, and no character variation was indicated in Bouvier's description. Of the 20 specimens Thompson (1943) reported as T. jousseaumei from the Gulf of Oman, only five had been removed from their shells. The type series of D. stenops comprised seven specimens, that of D. setocristatus six, and that of D. jubatus five. Diogenes platyops was described from three females, D. mercatoris from a male and two females, one of which was said to be mutilated, D. crosnieri on a pair of females, and D. persicus from a single female specimen.
To ascertain whether the characters considered by the various authors from Bouvier (1897) through Rahayu and Hortle (2002) actually do differentiate the aforementioned species from one another, 12 principally used characters have been examined in the available types and supplemental specimens of each species listed in the materials examined. Although Morgan and Forest (1991) and Rahayu and Forest (1995) mentioned the strength of the spination of the left palm as a distinguishing character to separate species of Diogenes, Forest and Guinot (1956) , Holthuis (2001), and McLaughlin (2002) demonstrated the considerable intraspecific variability in the strength of the armature of the left cheliped in species of this genus. Additionally, the patterns of spination on the chela and carpus are practically identical in several of the taxa of the Troglopagurus group. Therefore, left cheliped armature was not considered in the following comparisons. Three additional characters, not considered by most of the aforementioned authors, have been added. The first, spines on the dorsal margins of the branchiostegites, has been recorded because of its use by Siddiqui et al. (2004) ; the second and third, the shape and armature of the anterior lobe of the sternite of the third pereopods, were first described for D. jubatus by Lemaitre and Ng (1996) and have proved to have diagnostic merit in the present review. The characters are as follows: 1) intercalary rostral process, 2) ocular peduncle length in a ratio with shield length, 3) corneal diameter in a ratio with ocular peduncular length, 4 and 5) numbers and positions of the spines on the ocular acicles, 6) antennular peduncle length in a ratio with ocular peduncle length, 7) antennal peduncle length in a ratio with ocular peduncle length, 8 and 9) antennal acicle shape and number of spines (bifid terminal spine counted as single spine), 10) length of the dactyl of second left pereopod in a ratio to length of the propodus, 11) setation of the dactyl and propodus of the left third pereopod, 12) symmetry and spination of the posterior lobes of the telson, 13) armature of the dorsal margins of the branchiostegites, 14 and 15) shape and armature of the anterior lobe of the sternite of the third pereopods.
The results are presented below, with the meristic characters summarized in Table 1 .
Diogenes manaarensis [n ¼ 1 (female, sl ¼ 3.5 mm) and supplemented by information available in descriptions and illustrations of Nayak (1981) and Thomas (1989) ].-1) intercalary rostral process very small; 2) ocular peduncles 0.50-0.53 length of shield; 3) corneal diameter 0.25-0.27 length of ocular peduncles; 4, 5) ocular acicles with 6-9 spines in distal 0.60; 6) antennular peduncles overreach ocular peduncles by 0.50-0.70 length of ultimate segment; 7) antennal peduncles overreach ocular peduncles by 0.30-0.60 length of ultimate segment; 8, 9) antennal acicles with terminal margins oblique, 5 or 6 spines; 10) second left pereopod with dactyl 0.78-0.92 length of propodus; 11) left third pereopod now missing in lectotype, but Thomas (1989) illustrated the propodus and dactyl each with fringe of setae, densest dorsally; 12) telson with posterior lobes weakly asymmetrical, terminal margins each with row of small to moderately large spines, extending down lateral margin of left lobe; 13) branchiostegites each with subdorsal row of moderately small spines; 14, 15) anterior lobe of the sternite of the third pereopods subquadrate, with small spine at each anterolateral angle.
Diogenes jousseaumei:
[n ¼ 19 (10 males, sl ¼ 1.4-8.2 mm, 9 females, sl ¼ 1.7-3.8 mm)].-1) intercalary rostral process varying from very reduced or obsolete to reaching proximal 0.40 of acicular margin; 2) ocular peduncles 0.64-1.08 length of shield; 3) corneal diameter 0.14-0.21 length of ocular peduncles; 4, 5) ocular acicles with 2-7 spines in distal 0.25-0.50; 6) antennular peduncles overreach ocular peduncles by 0.70 length of ultimate segment to 0.10 of penultimate segment; 7) antennal peduncles equal to or overreaching ocular peduncles by 0.50 length of ultimate segment; 8, 9) antennal acicles with terminal margins oblique to concave, 3-8 spines, outermost spines appreciably elongate; 10) second left pereopod with dactyl 0.83-1.53 length of propodus; 11) left third pereopod setation usually consisting of scattered, sparse to dense, long setae; 12) telson with posterior lobes asymmetrical, terminal margins each with row of small to moderately large spines, two or three at apex of left lobe often much larger, spines frequently extending down lateral margin of left lobe, occasionally 1 or more small spines on lateral margin of right lobe; 13) branchiostegites each usually with few to row of minute spinules or very small spines, occasionally unarmed; 14, 15) anterior lobe of sternite of third pereopods usually distinctly subrectangular, rarely only slightly longer than broad, unarmed or with marginal spine at each anterolateral angle.
Diogenes jubatus [n ¼ 7 (2 males, sl ¼ 3.8, 4.8 mm, 5 females, sl ¼ 2.7-3.0 mm) and supplemented by data from Lemaitre and Ng (1996) ].-1) intercalary rostral process varying from vestigial to reaching proximal 0.20 of acicular margin; 2) ocular peduncles 0.60-0.92 length of shield; 3) corneal diameter 0.14-0.27 length of ocular peduncles; 4, 5) ocular acicles with 3-5 spines in distal 0. terminal margins usually oblique, 3-8 spines, sometimes with outermost spines strongly produced giving acicle concave appearance; 10) second left pereopod with dactyl varying from equal to length of propodus to 1.48 longer; 11) left third pereopod setation usually consisting of dorsal and ventral fringe of moderately dense to dense, long setae, occasionally also with median row of moderate to dense setae on lateral face; 12) telson with posterior lobes asymmetrical, terminal margins each with row of small to moderately large spines, often extending down lateral margin of left lobe, occasionally 1 or 2 small spines on lateral margin of right lobe; 13) branchiostegites each usually with few to row of minute spinules or very small spines; 14, 15) anterior lobe on sternite of third pereopods subrectangular, unarmed or with small spine at or adjacent to each anterolateral angle.
Diogenes stenops [n ¼ 27 (13 males, sl ¼ 2.4-6.1 mm, 12 females, sl ¼ 1.7-3.3 mm, 1 ovigerous female, sl ¼ 2.4 mm, 1 intersex, sl ¼ 3.7 mm)].-1) intercalary rostral process varying from vestigial to reaching midlength of acicular margin; 2) ocular peduncles 0.58-0.98 length of shield; 3) corneal diameter 0.11-0.28 length of ocular peduncles; 4, 5) ocular acicles with 2-5 spines in distal 0.33-0.50; 6) antennular peduncles overreach ocular peduncles by 0.80 of ultimate segment to 0.20 of penultimate segment; 7) antennal peduncles not overreaching to overreaching ocular peduncles by 0.90 length of ultimate segment; 8, 9) antennal acicles with terminal margins varying from acutely oblique to almost horizontal, 2-6 spines, outermost spines elongate; 10) second left pereopod with dactyl varying from 1.04-1.68 longer than propodus; 11) left third pereopod setation usually consisting of scattered, sparse to dense, long setae; 12) telson with posterior lobes asymmetrical, terminal margins each with row of small to moderately large spines, often extending down lateral margin of left lobe, occasionally 1 or 2 small spines on lateral margin of right lobe; 13) branchiostegites each usually with few to row of minute spinules or very tiny spines; 14, 15) anterior lobe of sternite of third pereopods subrectangular, unarmed or with small spine at or adjacent to each anterolateral angle.
Diogenes platyops [n ¼ 8 (3 males, sl ¼ 2.5-3.8 mm, 3 females, sl ¼ 1.8-2.4 mm, 2 ovigerous females, sl ¼ 2.7, 4.3 mm)].-1) intercalary rostral process vestigial to reaching to proximal 0.20 of acicular margin; 2) ocular peduncles 0.61-0.75 length of shield; 3) corneal diameter 0.17-0.24 length of ocular peduncles; 4, 5) ocular acicles with 3-6 spines in distal 0.50-0.70; 6) antennular peduncles overreach ocular peduncles by 0.40 length of ultimate segment to 0.10 length of penultimate segment; 7) antennal peduncles equal to overreaching ocular peduncles by 0.70 length of ultimate segment; 8, 9) antennal acicles with terminal margins oblique, 3-6 spines; 10) second left pereopod with dactyl equal to 1.25 length of propodus; 11) left third pereopod setation consisting of moderately dense to dense fringe of long setae dorsally and ventrally, sparser setae on lateral faces of dactyl and propodus; 12) telson with posterior lobes asymmetrical, terminal margins each with row of small to moderately large spines, extending down lateral margin of left lobe; 13) branchiostegites each with few minute spinules; 14, 15) anterior lobe of sternite of third pereopods generally subquadrate, unarmed, or with median protuberance or with few spinules or small spines on each side.
DISCUSSION
As will be seen from a perusal of the analytical results, including the summary of numeric ranges of characters 2 through 7, 9 and 10 (Table 1) for the nine species of the Troglopagurus group, in most cases these characters are ineffective in providing reliable specific recognition. Ocular peduncle length and corneal diameter, for example, appear in some species, but not in all, to be influenced by animal size. In D. jousseaumei, D. setocristatus, D. stenops, D. jubatus, and D. platyops, the ratio of corneal diameter to ocular peduncular length usually decreases with increasing animal size, whereas in D. persicus and D. mercatoris variation in corneal diameter appears independent of either size or sex. The number of spines and their positions on the margins of the ocular acicles, while variable, perhaps could be used in concert with other characters, but are certainly not species constant. Lengths of the antennular and antennal peduncles, although tending to generally be longer in some taxa than others, are sufficiently variable among the species of the group to render them unreliable. The number of spines on the antennal acicle and the marginal contour appear less variable in D. jubatus and D. platyops than in the other species, but this may be an artifact induced by smaller sample sizes in those two taxa. The ratio of dactylar to propodal lengths, similarly is inconstant, and does not appear to be correlated with either animal size or sex. Asymmetry in the posterior lobes of the telson is characteristic of several taxa of the group regardless of animal size. In contrast, the subequal posterior lobes of the telson seen in the holotype and a few specimens of D. persicus seem to be correlated with growth, with asymmetry increasing with increased animal size. Similarly, the weakly rounded, practically indistinguishable lobes of small to moderate-sized (sl ¼ 1.7-2.9 mm) D. mercatoris appear to grow asymmetrically in larger individuals. Whether this is also true for D. crosnieri or, as suggested by Dechancé (1964) , a function of habitat, is uncertain. Judging from the information provided by Nayak (1981) , this is not the case for the weak asymmetry seen in the telson of D. manaarensis. The analysis of the data available for setation on the left third pereopodal dactyl and propodus clearly shows that this character is not diagnostic for any of the species. Conclusions As pointed out by McLaughlin (2002 , it is not surprising that the merits of characters that appear to be diagnostic for very limited sample sizes are frequently negated when larger collections are examined. This is certainly true for the majority of characters heretofore used to separate species in the Troglopagurus group. The four species originally assigned to Troglopagurus, although extremely similar morphologically, can be distinguished, at least in life, by the color patterns of their ocular peduncles. The living color of D. manaarensis is uniformly orange, fading to white quickly in preservative (Nayak, 1981; Thomas, 1989) . The ocular peduncles of D. jousseaumei are white in life, and each has a dorsal brown stripe (Haig and Ball, 1988) , fading slowly in preservative (Bouvier, 1897) . The living color of the ocular peduncles of D. jubatus, as described by Lemaitre and Ng (1996) , is mostly black except for a white area basally and a narrow white band adjacent to the cornea. Although not stated specifically, the ocular peduncles of D. persicus, presumably like the rest of the body and appendages, are whitish with a green tint (Siddiqui et al., 2004) .
Except in very small individuals, the armature of the branchiostegites does seem to separate the species into two subgroups. The dorsal margins of the branchiostegites of D. manaarensis, D. persicus, D. mercatoris, and D. crosnieri each are provided with a distinct row of well developed spines. These same margins in D. jousseaumei, D. jubatus, D. setocristatus, D. stenops, and D. platyops have only a few to a very weak row of quite small to miniscule spines or spinules that tend to become obsolete with increased animal size.
Diogenes mercatoris may bridge the morphological discontinuity between the Troglopagurus group and the remaining Diogenes species as proposed by Forest (1955) , but it is singularly distinct. The merus of the left cheliped has a very prominent spine-like protuberance developed on the proximal ventromesial margin. This character alone will distinguish D. mercatoris from the other species. Additionally, unlike the other species of the group that develop a distinct protrusion on the sternite of the fifth pereopods, no protuberance was found in any of the specimens of D. mercatoris examined. Morgan (1987) , in his first description of D. stenops (as D. jousseaumei), noted the thin line of color dorsally on each ocular peduncle. This color pattern was confirmed by Rahayu and Hortle (2002) , who provided notes on living color of this species from specimens collected in Indonesia. As noted above, using the setation criterion of Morgan and Forest (1991) , two specimens from the Australian Dampier Archipelago expeditions and 19 specimens from a station north of Point Hedland could be identified as D. stenops. The setation patterns of seven Dampier specimens were consistent with D. setocristatus. However, all of the Dampier specimens had a dorsal stripe on each ocular peduncle.
Bouvier's (1897) report of a dark stripe on the dorsal surface of each ocular peduncle corresponds well with Morgan's (1987) color description of D. stenops (as D. jousseaumei), the pattern described by Haig and Ball (1988) for D. jousseaumei, and with the colored stripe observed in all specimens from the Dampier Archipelago, whether the setation agreed with that of D. setocristatus or D. stenops. The present analysis of 56 specimens collectively assigned to the three taxa shows that there are no consistent morphological characters upon which these three can be distinguished. It has to be concluded, therefore, that Diogenes stenops and D. setocristatus are junior subjective synonyms of D. jousseaumei.
Based on coloration, D. jubatus must be considered a distinct species, although it cannot be distinguished from D. jousseaumei using any of the traditional characters listed above. A character that was noted by both Nobili (1903 Nobili ( , 1906a and Lemaitre and Ng (1996) is the insertion of the setae of the antennal flagella, which presumably are exclusively on the ventral side of each article. This is not precisely true of the seven specimens of D. jubatus examined in the present study. While the thick long setae indeed arise from the ventral surface of each article, not infrequently a short lateral or mesial seta may also be present. With the possible exception of very large specimens, a character that does seem to readily distinguish D. jubatus from D. jousseaumei is the shape of the anterior lobe of the sternite of the third pereopods. It is subrectangular in D. jousseaumei, but distinctly more subquadrate in D. jubatus. In large males of D. jubatus, this lobe tends to be broader than in females or smaller males, but does not approach the subrectangular configuration usually seen in D. jousseaumei. Rahayu and Forest (1995) compared D. platyops only with D. manaarensis, whereas Lemaitre and Ng (1996) allied D. jubatus most closely with D. platyops. Neither the characters cited by Rahayu and Forest (1995) nor those proposed by Lemaitre and Ng (1996) will distinguish D. platyops from D. manaarensis or D. jubatus. The presence of a row of spines on each dorsal margin of the branchiostegites of D. manaarensis should serve to immediately distinguish it from D. platyops. Additionally, it is presumed that the very weak asymmetry of the posterior lobes of the telson in Henderson's (1893) species, even if it was to be somewhat altered with animal growth, would not approach the asymmetry seen in D. platyops. However, there are no similarly distinguishing characters that will allow the separation of D. platyops from D. jubatus.
Comparison of the holotype of D. platyops and the specimens of that species identified by Rahayu (1996) from Singapore with the specimens identified by their color patterns as D. jubatus, also from Singapore, have provided no characters by which the two taxa consistently can be identified. Therefore, D. platyops must be considered a junior subjective synonym of Nobili's (1903) species.
The information on coloration in D. persicus provided by Siddiqui et al. (2004) , together with the availability of 20 additional specimens of this species permitted the confirmation of its distinctness and assessment of its morphological variability that were unobtainable from the single small holotype. Diogenes persicus is very similar to D. crosnieri, including the development of spines on the dorsal margins of the branchiostegites. Unfortunately, coloration is unknown in D. crosnieri, and similar supplemental morphological information is not presently available. From the limited data obtained from examinations of the holotype and paratype of this latter species, D. crosnieri can be distinguished from D. persicus and the other two species with well armed branchiostegites by the symmetry of its uropods and telson and the subovate anterior lobe of the sternite of the third pereopods. At least until such time as more material becomes available, D. crosnieri is being retained as a valid taxon in the ''Troglopagurus group.'' SYSTEMATICS Diogenes manaarensis (Henderson, 1893) Fig . 1a-c Troglopagurus manaarensis Henderson, 1893 : 421, pl. 39, figs. 9-11.-Nobili, 1903 : 19.-Nobili, 1906a . -Southwell, 1906: 217. : 9.-Forest, 1955 : 75.-Gordan, 1956 . Nayak, 1981 : 111, fig. 1.-Nayak and Kakati, 1982 : 228, figs. 1-5.-Thomas, 1989 : 77, fig. 2j-l. Troglopagurus jousseaumii.-Alcock, 1905 : 75 (in part), ? pl. 5, fig. 6.-Southwell, 1906 . Not Troglopagurus jousseaumei Bouvier, 1897. Diogenes manaarensis. -Forest, 1955 : 75 (by implication). -Morgan and Forest, 1991 : 670.-Rahayu and Forest, 1995 : 401.-Lemaitre and Ng, 1996 Diagnosis.-Shield considerably rugose. Branchiostegites each with row of moderately small spines on dorsal margin. Intercalary rostral process very small. Ocular peduncles 0.50-0.53 of shield length, corneal diameter 0.25-0.27 of peduncular length; ocular acicles with 6-9 spines in distal 0.60 of outer margins, apical spine largest. Antennular peduncles overreaching distal margins of corneas by 0.50-0.70 length of ultimate segments. Antennal peduncles overreaching distal corneal margins by 0.30-0.60 length of ultimate segments; antennal acicles each with 5 or 6 spines on oblique mesial margin; antennal flagella (now broken in lectotype) about twice length of peduncle, each article with very long setae, arising exclusively from ventral margin. Left cheliped with carpus, palm and fingers spinose and pubescent on upper surfaces. Palm with spines chiefly on inner margin extending onto margin of dactyl, upper surface and outer margin, particularly toward fixed finger with smaller spines. Carpus with spines confined almost entirely to inner and upper distal margins. Right cheliped with surfaces strongly pubescent but with fewer spines than on left.
Ambulatory legs (third pereopods now missing in lectotype) slender; dactyls 0.78-0.92 length of propodi; carpi, at least of second, each with small dorsodistal spine; meri of second each with row of small spines on ventral margin; segments moderately pubescent. Anterior lobe of sternite of third pereopods subquadrate.
Telson with weakly asymmetrical posterior lobes, with or without very small median cleft; terminal margins each with row of spines, extending onto lateral margin of left lobe.
Coloration (in life).-Shield, carapace, and dorsal side of abdomen brick red with slightly bluish tinge and with scattered pale and dark spots; carapace covered by gray muddy setae; antennal peduncles, antennular peduncles, and ocular peduncles light orange; antennular flagella white, antennal flagella orange (Nayak, 1981) .
Habitat.-Cavities in coral and intertidal rocky shores, in the latter occupying a variety of gastropod shells; 0-5 m.
Distribution.-Gulf of Manaar, Kanara coast of Karnataka, India.
Diogenes jousseaumei (Bouvier, 1897)
Figs. 1d-f, 2
Diagnosis.-Shield with several short, transverse, serrate and/or setose ridges, particularly laterally and frequently also scattered spines or spinules. Branchiostegites each with few to row of miniscule to tiny spines or spinules or unarmed. Intercalary rostral process obsolete to reaching proximal 0.50 of acicular margin. Ocular peduncles 0.57-1.08 length of shield; corneal diameter 0.11-0.28 of peduncular length; ocular acicles triangularly produced, each with 2-7 small spines in distal 0.25-0.50. Antennular peduncles overreaching distal margins of corneas by 0.60 length of ultimate peduncular segment to 0.20 length of penultimate segment. Antennal peduncles varying from not overreaching distal margins of corneas to reaching beyond by 0.90 length of ultimate segment; antennal acicle with terminal simple or bifid spine and 2-8 often widely-separated spines on oblique to almost concave mesial margin. Antennal flagella with long setae arising ventrally on each article and usually shorter setae dorsally, mesially and/or laterally. Left chela with covering of quite long setae, but when cleaned of debris, frequently not appearing unusually dense; upper margin of dactyl with row of small to moderately large, tuberculate spines, outer surface with 2 or 3 similar rows of slightly smaller tuberculate spines. Palm with row of larger, acute spines on upper margin, outer face angularly convex, with irregular rows of small or very small spines or spinules, midline proximally with short longitudinal row of usually much more prominent acute spines, not extending down proximal margin, lower margin straight or slightly sinuous, with irregular single or double row of spinulose tubercles. Carpus with row of acute spines on upper margin, outer distal margin also with row of prominent, acute spines, at least in upper half, outer face with 1 to few small spinules or tubercles in upper half and few more in lower half. Right cheliped slender; dactyl unarmed or with row of small spines or spinules on upper margin and few tubercles or spinules on outer face; fixed finger unarmed but with covering of long, moderately dense setae; palm unarmed or with distal spine and few spines or tubercles on upper margin. Carpus with prominent spine at upper distal margin and occasionally few spines proximally on upper margin; additional 1 to several spines on outer distal margin at midlength.
Ambulatory legs with dactyls varying from slightly shorter to slightly more than half again as long as propodi, unarmed but with long setae dorsally and ventrally; lateral faces of dactyls and propodi of second and third right usually with relatively few setae, third left propodus sometimes with row of small spines or spinulose tubercles on ventral margin; setae usually abundant, at least dorsally and ventrally, but appearance of considerable density primarily caused by accumulation of debris; carpi each usually with only dorsodistal spine, sometimes low tubercles on lateral and ventral surfaces; meri of second each with row of small spines on ventral margin, and frequently also on dorsal margin, at least in proximal half. Sternite of third pereopods with anterior lobe subrectangular, unarmed or with few small spines and frequently also setose protuberance on each side of midline.
Telson asymmetrical, left lobe definitely produced and often armed at rounded apex with 3 prominent spines with smaller spines extending onto lateral margin and tiny spinules to small spines on oblique inner terminal margin below apex; median cleft delineated or not; terminal margin of right lobe armed with row of much smaller spines increasing slightly in size toward rounded apex and sometimes continued as spinules onto lateral margin.
Coloration (in life).-Shield mottled pale yellow and brown. Ocular peduncles white with reddish-brown or brown longitudinal stripe, narrow distally and becoming broader at base of peduncle; ocular acicles greenish-brown. Antennular peduncles transparent, white, or pale yellow; flagella bluish-white. Antennal peduncles transparent to pale yellow with brown specks. Left cheliped pale yellow, merus and carpus with brown spot medially, dactyl with brown spot dorsoproximally. Second and third pereopods white to greenish-white; meri, carpi, and propodi each with greenishbrown band medially; dactyls each with greenish-brown spot on dorsal surface or segmented banded with brown. All surfaces of appendages covered with long and dense whitish-gray setae [after Haig and Ball (1988) for D. jousseaumei and Rahayu and Hortle (2002) 
for D. stenops].
A note by Bouvier accompanying the type material reads: General color (in formalin at arrival). Legs, ocular peduncles antennae and cephalothorax pale violet with darker areas making striae throughout. Antennal and antennular flagella violet brown as well as a longitudinal stripe on the ocular peduncles. Abdomen red-yellow; eggs cherry.
Habitat.-Muddy substrates in shallow waters; deeper water substrates not known; 10-150 m. Distribution.-Red Sea; Thailand; Malaysia, Singapore, Indonesia; Arafura Sea; Northern Territory, Queensland, and Western Australia. Nobili, 1903) Figs. 3, 4a-c
Diogenes jubatus (
Troglopagurus jubatus Nobili, 1903 : 17.-Alcock, 1905 : 75 (key), 167.-Nobili, 1906a . : 9.-Gordan, 1956 . Diogenes jubatus. -Forest, 1952: 9.-Morgan and Forest, 1991: 678 (key) . -Rahayu and Forest, 1995 : 401.-Lemaitre and Ng, 1996 : 324, figs. 1-5.-Rahayu, 1996 : 344.-Rahayu, 2000 : 390. Diogenes platyops Rahayu and Forest, 1995 : 399, fig. 4.-Lemaitre and Ng, 1996 : 330.-Rahayu, 1996 : 348.-Rahayu, 2000 Diagnosis.-Shield with low tubercles or spinules and tufts of setae on dorsal surface; dorsal surfaces of branchiostegites unarmed or with few minute or miniscule spinules. Intercalary rostral process vestigial or reaching proximal 0.20 of ocular acicles. Ocular peduncles 0.61-0.92 length of shield; corneal diameters 0.14-0.27 of peduncular length; ocular acicles each with 3-6 spines on distal 0.30-0.70 of margin. Antennular peduncles overreaching ocular peduncles by 0.40 length of ultimate segments to 0.25 of penultimate segments. Antennal peduncles reaching beyond distal margins of corneas by 0.30 to entire length of ultimate peduncular segments; antennal acicles each with 3-9 spines on oblique or truncate inner margin; flagella with very long setae primarily inserted ventrally. Left cheliped with 1-3 longitudinal rows of spines or tubercles on upper margin of dactyl and few granules, tubercles or spinules on outer surface, usually completely obscured by long setae. Palm completely covered by long dense setae entirely concealing armature; upper surface with tubercles or spines; lower margin tuberculate or spinose, with tubercles or spines continuing onto fixed finger; outer face with scattered small spines or tubercles. Carpus with tufts of setae not concealing armature; upper margin with row of acute or subacute spines; outer face with scattered spinules or spines; distal margin usually with row of spines. Right cheliped with chela completely masked by setae; dactyl usually with row of small spines or spinules on upper margin; palm and fixed finger unarmed. Carpus with prominent spine on upper distal margin and 1 or 2 somewhat smaller spines on outer distal margin.
Ambulatory legs with dactyls equal to 1.46 longer than propodi; unarmed, except for small dorsodistal spine on each carpus and occasionally few tubercles or spinules on ventral margins of meri of second pereopods; setation moderate to dense, particularly on third pereopods, left usually densest. Sternite of third pereopods with generally subquadrate anterior lobe usually with median longitudinal depression, frequently armed with spinules and/or with central protuberance on either side of depression.
Telson with left lobe strongly produced, right often nearly level, terminal margin with series of small to moderately large spines, strongest at outer angles and on left extending onto lateral margin slightly to considerably, occasionally few spinules on lateral margin of right lobe.
Coloration (in life).-Shield white except for black areas medially and posterior to anterolateral margin; with some iridescence. Ocular peduncles mostly black except for white area basally and narrow white band adjacent to cornea. Ocular acicles black with white distal margin. Basal and penultimate segments of antennular peduncle, and first to third segments of antennal peduncle black; remaining segments and antennular and antennal flagella whitish; long setae of antennal flagellum light brown. Chelipeds white, each with wide black band distally on merus and carpus, and palm with black inner face; dactyl with black area on inner face. Ambulatory legs white, each with black band on merus, carpus, propodus, and dactyl (Lemaitre and Ng, 1996) .
Habitat.-Mixed gravel, sand, and mud in areas with strong currents; 15-20 m.
Distribution.-Malaysia, Singapore, Indonesia. Nobili, 1905) Figs. 4d-f, 5a-c Left cheliped often with very slight hiatus between dactyl and fixed finger; dactyl with row of tubercles or subacute spines and tufts of setae on upper surface, outer face often with 1 or 2 rows of tubercles. Palm with row of irregularlysized to large spines on upper margin and tufts of very long setae; outer face with tufts of long setae scattered or in regular rows, surface nearly smooth centrally but with tubercles or subacute spines near upper and lower margins or widely-spaced longitudinal rows of small spines, decreasing in size toward lower margin; lower margin with single or double row of small tubercles or subacute spines; outer proximal margin with few subacute spines, also often with short row of 3 prominent spines proximally in upper half of outer face. Carpus with row of moderate to very prominent spines on upper margin and second row of spines near midline, distal margin also with row of spines; margins and surfaces with scattered tufts of long setae. Right cheliped with or without narrow hiatus between dactyl and fixed finger. Dactyl with irregular single or double row of small spines, occasionally only single proximal spine almost entirely concealed by tufts of long setae. Palm with row of small to prominent spines on upper margin and single or double row of smaller spines on outer surface in upper 0.50, sometimes only 1 spine distally on upper margin and small spines distally on outer face, all at least partially obscured by tufts of long setae; outer face and lower margin of fixed finger and lower margin of palm usually unarmed, but occasionally with few tiny spinules, and with tufts of long setae. Carpus with numerous tufts of long setae and usually also with row of spines on upper surface and second row on outer face, distalmost spine of each row appreciably larger, sometimes only distal spines.
Diogenes persicus (
Ambulatory legs with tufts of long setae, most numerous dorsally and ventrally on all segments; dactyls varying from slightly shorter to nearly twice length of propodi; dactyls unarmed or with proximal short row of small to moderately large spines on left third. Propodi of right and left second pereopods unarmed or with ventral row of spinules on left; propodi of left third sometimes with row of low, spinulose protuberances or spines; right with only setae. Carpi each with small dorsodistal spine, dorsal surfaces each often with row of very small spines, occasionally only 1 or 2 additional spines; left third also sometimes with few small spines on Telson with or without very small median cleft, sometimes simple concavity; posterior lobes subequal to prominently unequal; terminal margins each with several spines, extending onto lateral margin, at least of left lobe.
Coloration (in life).-Overall off white with a greenish tinge (Siddiqui et al., 2004) .
Habitat.-Oyster banks in Persian Gulf, sandy-cum-rocky in Pakistan.
Distribution.-Persian Gulf, Gulf of Oman, Pakistan; subtidal to 73 m. Figs. 5d-f, 6a-c Diogenes mercatoris Forest, 1952 : 2, figs. 1-10.-Forest, 1955 14. -Gordan, 1956: 317 (lit.) . -Morgan and Forest, 1991: 678 (key) . Rahayu and Forest, 1995: 401 . Redescription.-Shield usually longer than broad, occasionally as broad as long; anterior margin between rostrum and lateral projections usually straight, armed with row of small subacute tubercles; anterolateral margins each with row of small blunt or acute spinules; anterolateral angle unarmed or with moderately prominent spine; posterior margin roundly truncate; dorsal surface with scattered spinules centrally and short, transverse rows of small tubercles or subacute spines laterally. Rostrum obsolete. Lateral projections usually obsolete, each unarmed or with small submarginal spine. Dorsal margins of branchiostegites each with row of prominent spines; usually 1 or 2 small spines on anterior margin. Ocular peduncles 0.58-0.91 length of shield; slightly swollen proximally, dorsomesial surface with row of fine setae in proximal half; corneal diameter 0.16-0.26 peduncular length; ocular acicles subtriangular to acutely triangular, anterior margins each with 4-8 moderate to small spines occupying 0.40-0.90 of margin; separated basally by approximately 0.20 basal width of one acicle. Intercalary rostral process obsolete to well developed, occasionally reaching nearly to tip of innermost acicular spines. Antennular peduncles, when fully extended, overreach corneas by 0.20-0.80 length of ultimate segments. Ultimate segment with few long setae on ventral surface. Penultimate segment with few scattered setae. First segment with small spine on ventrodistal margin.
Diogenes mercatoris
Antennal peduncles usually reaching beyond bases of corneas, but generally not reaching beyond distal corneal margins, occasionally exceeding margins by up to 0.60 length of ultimate peduncular segments. Fifth segment with row of tufts of long setae on ventral surface. Fourth segment with scattered setae; third segment with tiny spinule and tuft of long setae at ventrodistal angle. Second segment with dorsolateral distal angle somewhat produced, terminating in small to moderately large spine, dorsomesial distal angle with small to prominent spine, laterodistal margin usually with 2 small spines, and 1 or 2 more prominent slender spines ventrally. First segment with 2-4 small spines on lateral margin ventrally. Antennal acicles usually not quite reaching to distal apex of fourth peduncular segments, lateral margins often prominently produced, each terminating in simple or bifid spine, with 3-6 spines on oblique or weakly concave inner margin. Antennal flagella approximately as long as ambulatory legs; each article with pair of long pinnate setae and occasionally 1 or 2 shorter setae, arising from ventral surface.
Left cheliped with dactyl usually somewhat longer than upper margin of palm; cutting edge with row of moderately small calcareous teeth; terminating in small calcareous claw, very slightly overlapped by fixed finger; outer surface flattened or faintly concave, with short, transverse rows of long, moderately stiff setae; upper margin with row of small to moderate-sized, tuberculate spines or spiniform tubercles, interspersed with long setae; inner surface with few widely scattered long setae. Fixed finger with outer surface flattened, unarmed but with scattered tufts of moderate to long setae; lower margin with single or double row of blunt spines or tubercles interspersed with long setae, and forming weak curve with lower, similarly armed margin of palm; cutting edge with row of calcareous teeth; terminating in moderately small, calcareous claw. Palm with outer surface convex, unarmed but with numerous tufts of moderate to long, stiff setae; upper margin with row of subacute, tuberculate spines; inner surface with few scattered tufts of short setae. Carpus slightly longer than palm; upper margin with slightly irregular row of tuberculate spines, strongest spine displaced mesially adjacent to distal margin; outer face convex and with scattered blunt or spinose tubercles, more prominent row in midline, distal margin with row of tubercles or tuberculate spines, 1 much more prominent spine at ventrolateral distal angle; inner surface glabrous, distal margin with row of spinules. Merus triangular; dorsal margin with row of tuberculate spines and tufts of setae; 1 very large, spinous projection at ventromesial proximal angle and row of small spines on ventromesial margin in distal half; lateral face spinulose in ventral half, ventrolateral margin with row of spinules distally. Ischium unarmed.
Right cheliped appreciably smaller than left. Dactyl slightly longer than palm; upper margin not distinctly delimited, dorsal surface with 1 or 2 irregular rows of spinules or small spines dorsally, partially obscured by long setae; cutting edge with row of fine corneous teeth, terminating in small corneous claw and overlapped by fixed finger. Palm with long setae on or adjacent to upper margin, convex outer face with varying amounts of long setae and few scattered tiny spinules, lower margin unarmed; fixed finger with few scattered spinules; cutting edge with row of corneous teeth, terminating in small corneous claw; inner surfaces of dactyl, fixed finger and palm with long setae, most numerous on dactyl and fixed finger. Carpus with long setae and row of widely-spaced, acute spines on upper margin, outer surface convex, with few long setae, irregular row of minute spinules in midline and 2 tiny spinules on distal margin; inner and lower surfaces with scattered setae. Merus triangular; dorsodistal margin with 1 spinule and long setae; ventromesial and ventrolateral margins each with row of small spines in distal half. Ischium unarmed.
Ambulatory legs with dactyls usually slightly longer than propodi; dactyls unarmed but with numerous tufts of long, moderately stiff setae, particularly dorsally and ventrally, each also with weak longitudinal sulcus on lateral face. Propodi with numerous long setae dorsally and ventrally; ventral surfaces of third pereopods each occasionally with row of small spines. Carpi each with row of spines on dorsal surface (second) or usually with 2 small spinules at or adjacent to dorsodistal margin (third), dorsal and ventral surfaces with long setae. Meri with long setae on dorsal and ventral surfaces, second pereopods each with 2 irregular rows of small spines or spinules on ventral margin, third unarmed. Ischia unarmed, but with long dorsal and ventral setae. Sternite of third pereopods with almost square anterior lobe, usually with 3 or 4 marginal spines often at least partially obscured by long setae.
Male pleopods unequally biramous, length of endopod variable, exopod with dense marginal setae. Upper margin of dactyl of left cheliped with row of small, corneous-tipped spines, outer face with additional spines in proximal half. Palm with row of small, corneous-tipped spines on upper margin, outer face convex, surface spinulose or weakly tuberculate, fixed finger somewhat depressed, but also with tuberculate surface; lower margin generally straight, armed on fixed finger with larger, corneous-capped tubercles, becoming obsolete on palm. Carpus with prominent row of spines on upper margin, outer face with median row of smaller spines, outer distal margin with few spines. Right cheliped with few spinules on upper margin of dactyl proximally; upper margin of palm with few small spinules; outer surfaces with long setae. Carpus with row of widely-spaced, very small spines and long setae on upper margin.
Ambulatory legs unarmed except for small dorsodistal spine on each carpus; all segments with long setae. Sternite of third pereopods with anterior lobe bluntly subovate, unarmed but with marginal tuft of long setae.
Uropods symmetrical; tergite of sixth pleonal somite with posterolateral row of spines on each side. Telson with terminal margin entire or with very small median cleft, terminal margin with continuous row of small acute spines.
Color.-Not reported.
Habitat.-Coral reefs.
Distribution.-Nosy Bé, Madagascar; 10 m.
